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(54) MAGNETIC TAPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable servo tracking without decreasing a data area and to improve 
track density by forming a back coating layer in such a manner that fine particles which irreversibly 
change colors by oxidation are dispersed and that the layer has micropores enough to supply oxygen to 
the oxidation. 

SOLUTION: Fine particles, for example, of FeOx (1.34<x<1.5) having 5 to 80 run primary particle size 
are dispersed by 350 to 1000 pts.wt. based on 100 pts.wt. of a binder in a back coating layer. By 
controlling the weight ratio of whole amt. of the inorg. powder to the resin component in the back 
coating layer, the volume ratio of fine pores to the volume of the back coating layer is controlled to 10 
to 35 %. The back coating layer of a magnetic tape travelling in air is irradiated with laser beams of 
0.25 to 30 \sm beam diameter and 0.02 to 0.5 W output to change colors of the fine particles by 
oxidation to form plural colored patterns having specified width with an equal interval in the width 
direction along the whole length of the magnetic tape. 
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[M*4 2 ] ±E/< y * a - hm tt* if- AtfJMt * 

y * = - f s jcgf - ^3fts*« a? *i 

<0#tt«(cJ;oT±Efi«£SO7 f -* h7«^W-^ 
h 9 y *:/^jWTtah,a j: 5 Kfc SftT^SB** i E 

I S*#* 3 ] ±E/< v 2 a - h m rt 5 ±E»/J^ 
?L<02?l»s 5-40 5 R** 1 X tt 2 E* 

Ht*«4 ] ±e«*M-#. -3WS» 1 - 2 0 0 n m 
oA»»flS**»6 4 5 1 - 3 ©flWij&»fcB*G>* 

[»*3S5] ±E£MMMMS, FeOx (1. 3 4 
<x<l. 5) i TiO, SnCX MnOXttCr 2 O 

3 A»645Il3lW[ 1 -4 ©toMMCB****^-^ 

# 7 - 5 0 n m-eio+ jflffiaft SRz^4 0-2 50 

S*-#^7y^tt, ^O-ftffiSiSl 5- 
80nm, BETJt*ffi«*Sl 0.-8 0m 2 /g, DB 
Pftttfttfl 0 0-3 0 0 cm 3 /l 0 0 g 
Jg 1 - 6 OWJX*»lCE«©«*^-^. 

5 0 0 nm^>!J =-V#S18^£, ±E«*#J 1 0 0 
MBMfLTO. 0 5-1 0SAffl^fr»#JSl-7 
<0fpind»tcE«^««x-^ 
[M**9] ±C<3>*=-HI#. -R881-1 
0 0 nmcoai«teil«jtatt^Sr, ±E»*fc* 1 0 Ofi 
MKat LT 5 - 1 0 0 fi«P£tf »#Jf 1 - 8 <D{*lti 
dMCE*<0«ftx-^ e 

[9**31 1 o ] ±e**ttsaKmt?-#» mt», 

ttmkJ * A 6 * 9 E*«»ft^-^. 

[M*«l 1] ±EXfe/<*-^ x-^g^fpj 

4 Sf**S l-io o«n*»»cE*o«ft^-^ 
[»*9[l 2] ±E3Efe^*-:^ x-^S#*fp] 



i ooflr*i3&»icE«oatftr-^ 

[JMMl 3] ±EKfe/^-XCAWLfcjtco5W 

1 2<offlixd»icE«o««7 l -7' 8 

[»*S 1 4 ] ±E£fe'<*->KA*tLJt#cD*B 

1 2O{5Jix^^E«oa5ct7 1 -y 0 

111**1 5] ±E3£»*tJ:EBttJit(omic-« 

flfcttSiCfctgttSO. 0 3-0. 2 um<Offt*fc L < (1 
**«#0&fcte&jR»5fc£ 0 . 1 u m»TO« 

** 1 - 1 4 ©fflftjWcEfcOKftr-r. 

[0 0 0 1] 

y^ttt5i«f-^:BL, XlcgL<i*BtftEft 

[0 0 0 2] 

[0 0 0 3] ^-:/ft«rft<i-5#ifcTtt, gESft* 

»»*0±R-C*>«rfc*»6, ;*;g»<t:£lg)**:*!>icf* 
^-^»*«r»*JCL4»t*ili«e>4^. Sot, :o 

jwtcicttS-rt*«*flacH#as*5. e»«« 

©E*«*fc» LT««T-^OE«**tt(S^r t & 

E*«*H:»f*fc0rC*>S. * — :>^-f>*«0««l 

^Tfc^o litter LT, t5-*WE»#*"C*>5^ 
y*/^^tv*S^I8Sr-W — 

"CHAT F (Automatic Track Finding ) t^tltlb'f 
[0 0 0 4] ^>^^f V^(D«flr-^lwio^T 

9 lt«aiSfilOf-^ h 5 y * & IB 

««LE»ffl^»ffl©*- * h7^ SrRrt 5 
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- 8 2 6 2 6 »^*t£:fcl*Tf*«ftia»ffi 

lis h7y^ ftoitlnncfltv sKW-JMSfe^ y Kcog 

HI y T Z-V—tf hyy *>7<Olz$><Dx- VTti^X 
^5RMMS*>S. »l:«f^¥7-8 2 6 2 6^«I2« 
t p mm (hyy9/mm) &>±.h l*ofcK h y y 9& 
[0 0 0 5] &oT. *3£IK<D@tttt, T'-^aiyr^ 

[000 6] 

- h SKU— # h y y 9 OM&i: pJIB t f -5 r K £ o 
*D*Lfc 0 

[0007] *»Wtt±E&aics^^*$tifctor 

[0 0 0 8] 

airs. *»*o««t-^<d-hj6^«<o« 
[ooo9] a i tc^-rnsg^jBo^ax-y i \cm* 

3ICB»LT*±Jli LTO«ttJl4*$Klt6>ixT^ 
£o *fc, 3tfM*2<0tt#©E±fc/<!y*3-hl5J» 

[0010] Hi (w^i-^x-y l it, — 



IRK* K^iBlEtt^— 9 h7y^±(Ctt|l-f 

[ooii] ^y^=-hJi5ttHftBEJs;(cj:9^pra 

<fc><5<> 

[00 12] ^y^3-M5IC*lf-A«rBUtL'C± 

*o H2{c^i-ct5t-, ««x-^io«*-[6]icspfflc 
E^JSixfc«»fflou-iF-3tj®4 0, 40, 

lO^y^a- hJlSICrtHtTU— »f-f-A4 1, 4 
-A4 lisiMtShfcSBdKiflqSEl-SWtt^tt, 2ft* 

|:i/-f-f-A4 1 ^>Mj»*#*SSI8-r5o ccoXfe 
ic<t ot/^ y ^ a- h ■ 5 Jciigf KJRttoaft^^-V' 

H2ic:^J:5(clKSt7 i -yi^fi^fS)fa v 5«* 

1 0 rodwit^ y 9 hS 5 

fS]tc*3iti3EfeosS[h3:u-if— tr— A4 iotr-A& 

*5 «t tfffl* £ = ^ h o -;u-f 5 r t tC <t o T 6 C 

t*-e#*. *Hffi?gfB<o»^, ir-Aado. 25- 

^I»i0. 0 2-2W, «rtC0. 0 2-0. swcfcs: 

[0 0 13] ±3*<D<tptCLTBfiE^n^3ffe/^-> 
^10, 10, • - tt. Jttt?nBTS*«r«-r*B«tt 

r*>o, fl^ft7 i -7 p i^«*ffiiici:oT^ffflwtcfi.o« 
zftb^ift/^-yi on, flj^x-yi o^ics 
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fc 1 0 t BtHtCB^-:/ 1 

10 0 14] ±EBfe'<*->'i OfciSjfeSfcttfca:/ 
WS£St*<0**A*tS-B\ *<oaa#©3J«G>!iBi;i 

[0 0 15] aafc^M^MMK^Sa^h?* hSr 

tfcttJ tT±E*^-*3SraCKJ: 9 # b y 

[0016] aiB3t<oafeS«r«im L"C©ih-# h 7 y * 
#fiabTIft911-S. 04 (a) fc*l-J:3fc, «®lc*t 

lti:^ *rpj (c^tr-r asm ^— *t s '< * * = - 

h S 5 LTRB 5 ftfcaHWC u - 3 

fcitfcSL HB 5 u:»rt£ftfcBft/<*--^ 

ioicA»i-5o COSS, t-AStttfi/^-yi 0 
o«±9fc«T/h3<ft**iTi^5. 3Efi/^-vio 
SkW^3t***2 (B»*T) , ^MSS (H**f) & 
U«H£B4 (Ba*tirf) ^ifiiSLfe*. JPt>aa*HU 

^«3 4lCi$e>H5o *-#h^y*>^»«M3 4 

fcfc*t»?*Jxfi, 1214(b) K»-J-J;5fc, ir-A3 

(c) fttf (d) iC^i"«t9tC % lf-^3 5l4Jft/^ 
->l 0©**b«d»6i£JSr*fctt**o«*td»tf!>Syififc 



B4 (a) (^i\fc$tC, t-^h^y^^^lM 
3 4llBft^y K3 6CDKBS5113 5IC»LTKft^y 
K3 6«raiE*tt«Jc»lbi-5J:5»***L, 
EBKI13 SiciorSlft^y K3 6(iiiiE<ttt 

[0 0 17] B3tc*l-J;5tc, oo« 

wliO. 2 5-5 0/im-?fc5:imi^ 4 r<D*I 
w#0. 2 5 MmKWfc*^i % a«0«^tt«-Cli3t 

5 0 mn£j@;t5<h % B 3 o v 1 

£fcjWff*U\ Bft^*— >i 0O«wO5iz»$ t 
V^tSBfl, 0. 2 5-3 0 timVh*)* »iC0. 8-2 

WttB, *BS, hB* 

*fe*T) tLTl 5-4 0%T*>5ri:i5#*U\ 

Iooi8] R^^Jfi/^-yio, lomoey 
[0019] on, ®3ic7jt-r«t 5tce 

TV^-ct>J:<, *tMi, aar-n Oco«*rS]lcHU 
T-S5»(CO^ s «*.H:«*rtl«f>*«B^BfSBB«r*5v^ 

«C(O^W3EBHi«:*5V^T***#ftLT^Tt>J:^. 31 
l 0<o«^ffi]icMLT-*gf*ytli^h, 
a±OBBflciJf3eBB«r*iV^-c#«ELT^^ri>J:v\ M 
**H«JWBicB-*fctt*45*a-C*lx^ii 
-*»±, **»*5J:l^iE*flrixA»ofl|*»lcB-*fc 

te&H«*«lcB-*fctt»4S**T*ix?*t-*B 

v^Tt>, ffr^-^l 0<D*»flfl3[t4S4iCfclt67 f 
h 7 y ^ ^*»OS»»c0 im:i:«L 

[0 0 2 0] /<y^a-H5tt. iEWt^WBftK 

«fcIoTII*3ftS««Six, ±E«tt*o>lMtEtt:«r+ 

0H, **ttl:+»fta>F7^ h^C^mto 
±Eai»S?lo^jfili, /<^a-H5M 
SicBttJ LTV*5Baott«:fe J: &'< y^a-USO 
rt«lC^LE.o*B(cBBULT^*^BiLa>«B«)ffl 
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sot, ±Eacfe'**— x&av h?* 

MW s *+5Mcfc5tt*jftS*>5 0 Sot, ±E»/h3JL 
ttBftG>ttB-e*>5a> % XHt*«k^H?Lo*«-cfc5 

[0 0 2 1] /<y^3-M5lc»/ha?L*r»*1-5fc 
imm*'&t*mmat»to&Hmknamit <#t, rp 

P/Bttttl00/10 (=10) -1 00/3 0 (= 
3. 33) , »i:i0 0/14 (=7. 14) -100 
/2 5 (=4) Tfc* 0 '<y*a-Mi5fc*m*P/ 

Kttl-20nm, #(£2-1 5 nmt?Io2?L* 

*) W*L<tt5-40%, Arte 1 0-3 5%T*>£ 

«/hWL«ftatT 5 r k &*im t * a. 

[00 2 2] ±E«W>a?L©a?La*5 J:t«MO»36 

«B«ttB*^u (Ms) at, B5«££S 
TBELSORP3 6J &ffl^* e 3SM*lC<;y * =- 

hJM^fcaLfcaa^-^ (sp*>, ttttJi4^it5 

*ffiS 3 Sr&fcfe L/tfiJaf-y) SrJfi 1 0 0 c m 2 «t 

MS 9 9 . 9 9 9 9 %<Dfi#S:«»;tf * k LT#ffl1--5 
fc*fc*W9 9. 9 9 9 9 9%CD^y y-^- 

#*tL-ci£ffli-* 0 wmmtrnk t-c, mrum 

(?JSSSff: 0. 2-0. 4 Pa) ttBLfcfc, ft* 
««7 7K-caS«rlT5. KttWWft* ■ 

BW*-KiU SI£«BttlS*ffi (P/P D ) 0. 0 
0-0. 9 9 t U WWWtt*1«*ffifco# 3 0 0 s 
eci:t5o BS3ixfcffiJL«0>5MSW\ DHft (Do 
llimore & Heal Method) ^rlffl 
LTtWU ^A-^V^ftWa. BMI9K 
S:NPL (National Physical L 
aboratory) 0^777^ s^V (ffirBEffl 

11. lmVg, a = 0. 8m 2 /g) SrlEWfi<D 

«rt-C*>acfc«r«BLfc. #H, ±E**M«£ttl«U* 

Effl?L«oB»£j:or»6ix6»**ll«c*v^-Ctr- 

*£4;ta <4»&dMft*-?*t>«aa>#t') a?L««rit 



[0 0 2 3] *fc, ±££JL* (%) I*, ±EDH&iC 

hS<£>#» US*£E«<0«) rSfeLfcfiiCl 0 0£* 

[0 0 2 4] fctC, ±E»«-¥-<D»*BJCO^TlliWi" 
So ±EWt^tLTttB{tKi5lcJ:9 3F'rattlcJCfe 

Tl*, miMFeOx (1. 34<x<l. 5) % Ti 
O, SnO, MnOMCr 2 0 3 «WS*rf&*l*. * 

[0 0 2 5] F e O x Ull^ F e ftt^ZIO F e 5r§ 
^FeOx±*lC*fLT5-2 4fi*%, #lC10-2 

om**S**iar&*s#*u\ 

[00 26] ±EWS-FHU t <0-RttS*5 1-200 
n m, 4$tC5 — 8 0 nmtfci: id^y^a— 
*B¥»ttG>jjI*fc#*U\ ±K«fi*t*, ± 

^P/Bttl^#ltL-C. ±Ett6*Ul OOKMlCtf 
LT300-1 200fffttt* «rtC350-1000fi 
±&M&£tiX^Z>Zk&#*^\ 2(C#L<»*, ± 
ffi»»^-<OE-&*}55 3 0 0»M5^Bfe4^t*ftO* 
< = V h 7 * h £»a r i: 

«Brtfc1-*c£#»*U\ 
[0 0 2 7] l^^Jt LTH, fltt&^-T'fclJH^fefta 

mm. a#^vam, a*i*»»J5i, *yrs Kan« 

if^rffiffiTtao ±Ett**J«)ak¥«9»-?-*tt:2 f 0 0 
0-2 0 0, 0 0 0-C*>*wfcjWff*Ll\, 

co«, *yu*vattxtt*«>«, y^iMSXtt*«>«»' 

-hnS^fcli^K^^x/uS. T-t^X, B»ai^ 
[0 0 2 8] ««^-^UCi3JtS^!/^= — hJB 5 
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(2) SMU^-^c^Kjhttttfcft^i- 6, (3) x-y 
CD&#> (BOT) ^**>9 (EOT) <D&mm&hZ> 0 
[0 0 2 9] ±E(l) /< 
y ^ a - hS^3«4*®ffi$ £W r fc 

Raf*7- 50nm, ErtC 8 — 3 0 n mTfcS r k ti*# 
£L<, +WaiRzfi40^2 5 0nm» «rtr5 
0-2 0 Onm-e*>SwijWff*U\ 
[0 0 3 0] R a Wt, ««-5$*ffifi$ «■* 

JIS-B0601-19 9 4iClpD, 
fcr«*Lfc. 1KL RaliTES (i) -C3£«$n5o 

1. 5-2. 5 Mm, 60° 
•«#HE: 5 0 — 300/iN 

• * v : 8 0 Mm 

• S?PS : 8 0 m m 

• ai£g : 4 0 0 u m 



[0 0 3 1 ] 
[ftl] 

Ra=-j- y|' IY (x)l dx (i) 
[0 0 3 2] SE»«ffltf)J IS-R-350 

[0 0 3 3] +A¥$fi$R ztt, JIS-B06 0 1 
— 1 9 9 4tC2pU. Ra <tl^«(D*ftTT, TE* (i 

i) (c-c*»fc. ft, jmfiww:±ERa tncrfc^, 

g*fi£ 1 = 8 0 /i m, 1 0 =400umi:L 

[0034] 
1*2] 



|Ypl+Yp2+Y P 3+Yp4+Yp5|+|Yvl+Yv2+Yv3+Yv4+Yv5| 
(ii) 



a*, Ypi/Yp2/r P 3/rp4,Yp5tt, 

Yvl,Yv2,Yv3,Yv4,Yv5tt, £ «#CD, 

ft t fiv v&k*» 5 # s ir^s^iii 



[0 0 3 5]/<y^a- hM 5^H«¥iSa$ Rafttf 

R z Sr±i*^»* l^filttStftl: 
Wt, -Rfftffl 5-8 Onm. B E TitSffiH 10 — 8 
OmVg, DBP»jlilOO-300cm 3 /10 

0 g <D*-tf>7y v 2 y^3-M5 K<&£*XT 

^-ftttU12 5-80nm'Cfc^ BET*t&ffi»M: 
15-70-Cfcl?, DBPSiittl 2 0-2 50 cm 

Vio og-cfcio . 

[0 0 3 6] ±E*-#yy?y^tt % ±E»&#Jl 0 
0S*6R(w»LT0. l-5fi*S5, 4*K0. 1-32 
«BE^**i-C^arfctf, i:EP/BJt£J:SL*:# 

R a ftt^+A¥*&fiS R z Sr±»(D#* U4BB 

[0 0 3 7] *-#^9y^tta*tt*SKv^t*sjn 
fetu-CV^S. Sot, f— #H9y*^^lcaii*«r*iJ 



/<^^a-ha5ic**s*r. ±E(i) o«fiB^»m 
*h*J:5icft-t-rtt>»*u\ tt->!i3-ytiitt 

Rtt®Dff*LV*5Btt. 1 0-5 00nnu ft 
Kl 0-3 0 Onratfci, »*>y a-V|»jS§tt*£ L 

ttfcWSStt*) **»aic«v^ci:^-CS6. ±E*> 
5t**L4^fc«rlBfo-f, ±E«*JWl 0 0«*«lc» 

lto. o s-i om*a, w:o. i-5fi*ffle^ 

stir^actsfts, ±EP/B*t«r±jeufcff*L^« 

[0 0 3 8] ±E(2) cO«ffi^«m$ix5fci6(Cli, /< 
y ^ a- HK»«tt«r*Ti-5*ir«rMaBi-6 1 k 
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««4ilf at?- 7 =« - h 1 5 c §w 
±12(2) o«tt^»asnSJ:5^41-w tt>#* 
U\ ttVCttftttSfttt? LTti«rB85P6 - 2 3 6 
5 4 1 3 ft 4 2-4 5t?ME*4tt"0*4ll 

ftftMMUtftt* ltft:fl« T^yK-TWM (A 
TO) , 4>i>tJ*V-zmit» (I TO) *fcliS6fl: 

tttttt, 1-1 OOnm, »(C2-1 0 Onm, t 9fc> 

*Jifcv*i:«:«HrJ\ ±BWft* 1 0 0 ««BK» 
5-10 0ti», 4*tci 0-8 0M;«e<&£*iT^ 
2»:tft ±EP/Bfcfc±»Lfc#*U*5ffliU» 

U\ 

[0 0 3 9] ±12(3) GHMBfcov^THu *»H<D«j& 
BtffWStlS. *<D*S*. **OEOmOT©» 

**wjc*j^rw:, EOT^BOTcoifttaoyt^o*- 

10 0 4 0] A<y*=i-hJl5tt % ±jeUfc*»JC3aD*. 
[00 4 1] *»#Jt LTtt, HRKMMK&tmiMI 
*^nv8L *^9yH», Jr^SJvlt 7*y>S*. $ 

y*^v», /^sf-^it ^ryvst, -f y*9-r 

rw>m. tf^y^s?, rf7^y», -tr^y*. 
m#»mtfbti&. ±ems8^*tv1'£lt 

tt, ±22J5iJWK<DT/w^^^'r/i^P*^ t f & 

*u aw**i6-4 6ot^fftt^ n» 
*jt try ygfc^^^/v^oaiaHia^^yusrffl^sc 

»I:«IT0. 0 5-151191, #£L<(*0. 2- 



1 0S*S8E£*£ii*o 

[0 0 4 2] &<tmt LXit. — «iC. B*#y?U* 

5. WBMfcffltt. ±K*S£*IPJl 0 0fi*SBIC*fLT5- 
3 0 8*65, #£L< 115-2 0£*SE££ix$o 
[0 0 4 3] /<y^=-hJ!5li, ±»0#rt»*$»« 
S ftT 4 5 /< y * a - h 2 ±il«fc^ 

if*s*lf5>*t*. ±B8#Jtt, ±E'<y*=-hfc»o 
H*«*l 0-5 Ofi*%, 4*(C2 0-4 0ffi*%ic4 

[0 0 4 4] ±e/<y*=-hfc»£fc*LT#Jfi3ix 

4 & twin* 3 <o»s t o^<7 v 

^^Sr#*tT0. 1-1. Sum, 2-0. 
[0 0 4 5] B3fc*-*v<y?=i — h/lSiC^T!*, 

o, 10, • • MBrifcSiiT^atf, :©J:54Ift^ 
fi*WK<o*R43Efe^ * - > */< y * = - h * 5 KJttft 

[0 0 4 6] lastc^i-jEfe/^-vi oico^rsa^ 
•rat, ttSft/^-vi ow«ft^-7i«>ft**m 

icBBLTftao 0 W»Lfc*fe^^-yi 0 a t, AS 
-0° flWLfcSCfe^^-^l 0 b ttK 

» 5 c (CM LT»Wc»** life t>a>*6*J*S 

tC, K^lffi0OMSr5-8 5° . «firi0-30° fc-r 
5:t#ff*U\ 3Efe^^->l 0 aRtfaEfe/<^- 

^i o b(^ss^la/ < coTv^-c 1 t>it^^ nc'CfeSw 

ti5»*L<, *Jx?n5^1 4 Omin, ^lC5-8 0 
BBi"S*fe^#-Vl 0 a 0 b toM 

[0 0 4 7] *tC, *«W^atft^-^iC*5(t5-*» 
[0 0 4 8] |glltC^-t«flx-^l(Cio^Tli, flltt 
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[00 4 9] _bgS5SKttta^<t LTf4, fc 
14, »*r£Wi:-r6JI«SAJl»*^ *ai£B{bftX 

[0 0 5 0] ±E»fi*tt&JR»*i:LT 

tLTftt, WFe-Co, Fe-N 
i, Fe-AU Fe-Ni-Al, Fe-Co-N 
i, Fe-Ni-Al-Zn, Fe-Al-Si4^ 

y-Fe 2 O a , Co8f7-Fe 2 0 3 , CotfF 
eOx (4/3Sx<l. 5) 4 H&mtf btlZo Ztl 

03 — 0. ftlCO. 05^0. 16/imtfc5 

Zkt>W*V<. fttttt (SP*>, JMM/ftltft) #3 
-15, «r(C3-l 0TkSCi#ff*U\ *fc, * 
(He) 141 2 5-2 0 0kA/m, «rtC 1 3 
5^190kA/mt*5:t*ff*L<, *<Dffi?d« 
ft (a s) HI 1 9-1 6 7 Am 2 /k g, »IC 1 2 7 
-15 2Am 2 /kgtfc5:i:WIU\ *fc, r 
ft bfr#»«tt»*Z> BET ItSEfltt 3 0 - 7 0 m 2 
/g, »IC4 0-70m 2 /gtfci: tiSjf* U\> 
[00 5 1] ±E!Mtt*Wr**7x?-f LT 
t4, »/h¥**W>/<!J ^J^y^y^ hRTtx h 
A7x7>f httW;i«Xfe0>FeJJW*0>— m*T i, C 
o, Ni, Zn ( V4if©JK««»Sixfc«t»*ft 

*«>«ft*5 0. Um£IT, #C10-9 0nm, fc<3 
frttl 0-4 0 nm-CfcSr t*«»*L<, **it UK 

*<D#tttfj (He) (4135-26 OkA/mtJ) 
5wti5»*U<, *Ofifofl&{fc; (a s) 142 7-7 2 
Am 2 /k g, »K4 3-7 2 Am 2 /k gtfc5:t 

cDBET)t&B»f43 0-7 0m 2 / g "C*>* r isWff 

[0 0 5 2] ±EMH£B*£tt* #Wcj£XT*±SI 
±E!Mtttt*K:tt, *«>»«tt4ir«rrtl±**5fc» 
14, «#, ±E»«tt»5fe<7)«SS:ft«K»ft«iTlKa 
#-C# 5*«fMtfl:tt2: LTJ4, A 1 2 0 3 , Si 



0 2 , T i O z , ZrO r Sn0 2 , Sb 2 0 3 , Z 

^Tt>z«a±sra*urffl^rtJ:v\ 4*5, 
B*aai4±E^*«fea^ci/9>'*yry 

[0 0 5 3] IBtt^JtLTtt, /<^3-H50 

V^TI4Wc»WL4t^s, x< y ^3- hJiSKBLTS* 

»3fcl 0 0**BlC*tLTl 0-4 0fi*S5, »C1 5 
-2 5M*SBEd*iiart*ff*U\ 
[0 054] OttS 4 (4, ±i*<Dfig#(caO;tT, $F»# 

[0 0 5 5] iEWBmfc^iLTH:, «*.tfT/P5 
-J\ ^'J*, ZrO z , Cr 2 0 3 «(0^-^agz)57 

tt^>m±O***6 0. 0 3 — 0. 6amr*>iwt^» 
£b<, 0. 05-0. 3itm-CW:i3&iB:ff*L 
V\ ±EBFWttfr?'tt. ±EM«ttft*l 0 0SMWC 
#LT, 2-202*85, #tC3-l SSiBE^SJx 

[0 0 5 6] ±E*-*^?y^* nttM^JiVSn: 

jistcnLTffiKLfcRn^aaaiAdiifi. ±e#- 
*vy?sr^tt±Ejiaitt»*i oofi*8Bic*ftr, 

0. 1-1 0fi*«, mzo. l-5E*SME-&£ft5 
rt*»*u\ -LEiB»#J(4, iESfctttfcfcioo 

SiftKttLT, 0. 5-10liS, ^CO. 5-5 
»«HE***i5wfc^**U\ ±E«{fc:*JI4, ±E 
*S**Ji 0 o«»:#it, 2-3 ofi«fk mzs 

- 2 0 fi*»E^$n6 Zttm* LV\ 
[0 0 5 7] flti4«4tC(4, ±34<0*»<DttlC, ttSf 

[0 05 8] ttttJi 4 14, Jii6^*fie»$rS*JtC»«^ 
it*fltt4tt**£ *PflB 3 ±«CE* + « C t ic 4 o r 

i: *-e* 5o ±E8ttt*!|BHc S3 W S&S3»]<o£-S*4, 
*«ttfc»K:**ii6±EilflMt»3lE 1 0 0 S*»Ui*r 
LT, 8 0-5 0 011S, W:i 0 0-3 5 011S 

[0 0 5 9] ±E«^»«-SrR*!i-^tC(4, 0tJ^(4, 
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[00 60] ±EKtt»)|Ef*»P,^$ixfc«fi«4 
«^l±+»*SE»»^#ttSrft#L#5^7i>ib 119- 
280kA/mT?fc5:i«iL<, 3ElC#*L<tt 
12 0-25 OkA/m, -«»*L<ttl 2 5-22 
2kA/mTi)5. «ttJf4 0«afp8l^ffiSlt, 

0. 1-0. 5T\ tfKO. 15-0. 45Tt?*)5r. 

[0 0 6 1] «EttS3©E£tt, S/NOr6j±-^i£« 
JBO&Jk^^feO. 0 5~3t»m?fc3C£##*L 
<> Mfc#SL<li0. 1-0. 8m-CS>5. 

[0 0 6 2] "PHSSfcovvflftfi-rs. fMS 

sag-©*. m&Miss;vtsmt:£jSL&tT 
[0063] ±.&mmmk t-cii, Battta***?* 

[006 4] ±E8H8tt»5fci: urn, «i« . SSttJi 
J: tf$i8H4S*{b«S»* fc tumtf btii. 

[0 0 6 5] ±E«C«tt»*i UTtt, ttKMIK 

B«¥ r»tttt^(0«93S (T) ttftttttfcttJBj <£* 

1 984*) 3 6 8-3 7 6HK8B*$Jxf^S V 

[0066] ±GMHfcttKtt»*£: LTtt, * tf*A> 

317^ LTt±, Mn F e 2 0 4 , Fe 3 0 4 > 

CoFe 2 0 4% NiFe 2 0 4 > MgFe 2 0 4 , L 
i o.s F e 2.s 0 4 Mn-Zn»7i7-f k N i 
-Z n5R7s7-f k Ni-Cu«7i7^h, Cu- 
Znl7i7>n>. Mg-Zn»7s5^K L i -Z 



nl7x7-fK Zn»7i7-f Mn*7x7-f h 

LTtt. Fe-Sii^, Fe-Al* 
(Alperrn, Alfenol, Alfer) . to-< (n i - 
F e ^—yt^UXXlZiWZM o . Cu, Crfc££Jfc 
flDLrt£7c3fc£&) , -tyfxh (Fe-9. 6wt% 
Si-5. 4w t%A 1 ) . Fe-C o£-&$£ifclf 5 

[0067] ±E»^«it)c«tt»*<o«a^tta«r 8 - 

1 2000A/mtJ>*) < «Sft«{tttafif3 0-9 0 A 

1. 6-8 00 0A/m-C*)»). iafta{tr±a#5~5 
0 0 Am 8 /k g?*>3. 

[0 068] ±Efc*tt»*<0Jfctttt#fcMIS$iT,fcv» 

[0069] ±em£&*ci2. m&m 4 KS*ft?>SI 
tmuz. &m\z& c-c*±*s**s»*a 

left $ H 5 t IRMM>*B»f trtt L T t J: k ^. 

[0 0 7 0] ftlC, ±EJWtt03RCov»Tiai!i-8 

(^^#7) , * a, «<fcSft. 

■Ct*Wt««Mb» (^0^7) , Klb^^v, 2fb* 

ft««>]»Ktt. «IS»<o{«rix-CtJ: 

5~2 0 0nm-C*)5Ct*5#*L<. 
V^XI4g«ig*S2 0-3 0 0 nmT*Wlt;» 5 3~2 0"C 

£•) Ctt. Ratt»*l 0 0fiftSBIC»UT> #*L< 
tt3 0-7 01:495, £IC»*U<I44 0-6 0**88 

ft*. J:aufc«-«^att»*lc:ii. ^SlciSCT. i 
[0 0 7 1 ] *fflj§3li. att-C*>5t^«tt-C*>5i: 



-9- 



Ofi*SC (4«Jl3*SBtt0>JlT*>£i§g») Sfctttt^ 
&te*&;fcl 0 OEtS (*BBJi3A5*«ttOJl-c*)5» 

•*^#J : 8-4 0S*a, »fcl 0-2 5IM 
• : l-30£*ft, #K1-1 2fi*ffl 

•»?&9J:0. »iCl-7fi*« 
•*-^7^:0. 5-3 Ofi*S, #(£2-1 

•8Mfc*J:0. 5-1 2fi*S, «(C2-8fi*ffl 
[0 0 7 2] tplMStt* ±»o*»*sj:tf|«0«:*tf 

±&mm*&&T*m^to*<D&vt±\ oott 
^ioofits (fiM3#*Hra0ji?fcs»fr) ic 

*rtT, 1 00-7 0 0ltatt6^4:W*l<, 
mz 3 0 0 - 5 0 0 Sftffi t«:t U 

[0 0 7 3] 3 <omz tt, ««r-^ l oi^tt 

y^*s**t^ > 1-<45itd»6, 0. 5-10/im, 
«r(C0. 1^3Min-C*act*s#*U\ 

[0074] ?nm 3 * 

s*7>X<D&frb. 80^3 5 0kA/m, »|:150 
-3 0 0 kA/mtfc*rt#»*U\ *fc, *<0|& 
fMHCttftli. Ki-«4:*-^-f h»tt*lMkL-C 

3ft* 6, 0. 02-0. IT, #IC0. 0 3-0. 0 9T 

[0 0 7 5] a^*2tr*rtr«*»i:LTWt. ^yx 

h$?<D#y3L*7vMg ; sKyat^WVa 
t/stfy Xn fc> UV^OTtfy ; ir/Un — 

ir-r— FX*- K&Ut-fe/Pn— ^rirr— hXn tf* 

mtv^vf^mioif^/ugikmn ; #y k ; #y-r 

5 K ; 3^y*-zK^-h ; #y ; #y^— r 



[0 0 7 6] l«tt£»«20Ji$ic»WlcMBa/jr 

<, 2-1 0 0 ^m, »(C2-7 6 u m##*Lv*. 
[0 0 7 7] fclcE 1 (c^-TK^^-y i £Siig1-S# 

4 *«OTSKtt&tt & <f>IM 3 *»ifrt&+mmmR 

h#«fc.fc9BI»ME**fTV\ fl**£S4*>J: 
tf*IM3©M«MW-6. BU*?, fi*tt»4li, *(HJ 

s> * = - hm 5 sr^fit L^«icatta 4 toxwmm 3 

Sr^figLTt J:v\ ftV^T, 4 0-8 0t:T"C6- 1 0 

oisrai-v^^&su 3fao*Bic^y ^ hltk^ 

[0 0 7 8] iE!>xy h • *V • ^^^y h*^(Ci:-5 
fiHft^tt, WMiP5-7 3 8 8 3#4^«OjB4 2«3 
lfT^JB4 3*1 31TfcB«Six-C*5 9, +IBJI»»a s 

So 

[0079] ±S2flSSEr63«i«tt:, *»^<£*-fsm 
4 0kA/m«L fftl<|j:fi80-80 0 kA/m 
ICIB 8 0-8 0 OkA/mOyi//^ K«0+SriiiS$ 

«tt»*<o«»E«l*«l3fts*ftU4^J: olci-Sfc«> 
tc. ttWfflAaflEffilC> 3 0-5 0S(Dffla«r«^ 
4 0±*d*fe?fc*»ltT. *^«tt««:fTl\ 

[0 0 8 0] ±Efc«&J!li, ^J^.rf3 0-i 2 one 
[00 8 1 ] JbE# u- v^— teSli, y ^/uo— /ufc n 



-10- 



:6 0-1 4 Ot:, HUE l 00-5 0 0 kg/cmt 
[0 0 8 2] ±iS^7 i -7 p 10Kig|CBLTii, 

Til, «»9 k -n©***rtlKfi5-*tL<r±«* 

**rJBv*-Ct>J:v\, B 1 \z^t l (w*5 



[0 0 8 4] 

SrfflV*i#(0100rpmTOM) ftXttM 1 frfll 

/V-atV, *>^n^*iJV VC0fi4Jt#3 : 2 : 1) 

*)s r^j at; r%j tt*;h,«x»MW3j:tfM%* 

[00 8 5] CH1S« 1 ) TKeD££jS#£r (&{t:3j£ 

ICT#»U MIC^V KvHaoTt5)ftl, 1 urn 
c07^/w^-(cr«iSa. fflft#J«:*aic*3!BlLTTE 

[0 0 8 6] 



1 9. 



i a 



• F e Ox 7 06P 
(-**»: 3 2nm, BETtt&ffiBh 5 2m 2 /g, : 1 0. 

/m (1 2 9 0e) , ttftOHl: : 8 5 Am 2 /kg, Xffi<OFe 
x = l. 3 6 3] 

• » vSfe^r/u (IBM*) 

[*Wb* (*) cl ^7 7 y-^RE6 io (n&«) ) 

: 5 4 nm, BETtt*ffiai : 3 2m 2 /g, DBP%it 
cm 3 /I 0 0 g) 
•^^^K-TlltS (I TO) 
(-»tt* : 3 5 nm) 

HW*MW* 2 5 0 0 0, 



3 k A 
7%, 



18 0 



1. 



3 Off 
1 7& 

2xi o" 4j e^/g. 



1& 

4& 

H*» 7 5 % 



) 



mm) 



9 o& 

6 Offl 
3 Off 



[0 0 8 7] 



<mmtw>s&> 

• ttSr±fti:i-5#ftt3SiKtt^*»* 1 0 Off 

(Fe:Co:Al :Y:Ba = 70:25: 2:2:1 (Slit) ) 
(SttS : 0 . 0 7 ji nu tfeit : 6 , W&Jl :16 0k A/m ( 2 0 1 0 O 

e) , m*mt : 1 4 2 Am 2 /kg, ifcf*ffi» : 5 6 m 2 /g, XftttS : 
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[0 0 8 8] 



0. 0 1 4 urn) 

'Wf fflfWll, -R)6g:0. 15 jim) 8ft 
(*«Bifc*k -ftttS : 0. 0 18m m) 

• mt (ts^n) i o ft 

PFWME: 2 8 0, *#*5/*MTit: 1. 2«*%, */u*> 
1:8X1 0 _5 ^i:/g) 

: 2 5 0 0 0, ^/WJhVKS^ft : 1 . 2X1 0" 4 ^4/g , 

#y*m&&: 4SX:) 

' ^77 y VSft (MttM) 1. 5 as 

. 2 - x*7i^*$//u* h mum 2 a 

•*»^ryi/T*-h mm) 5 ft 

[9*#y ?W>^l£ (tft) SO=n*-hL <ftA«) ) 

• ^ fvu:cfvw>5r h V 1 2 Off 

• h/Hcv 8 OS 
• 4 >^n^fyy 4 0ft 



• a-F e 2 O a 10 0ft 

: 0. 1 2 Mm, tttt : 1 0, JtXSH : 4 8m 2 /g] 

• T/l'S-*- (flFWH, -ftHHi: o. 15<im) 3ft 

• tut: tr^#s^# atem 1 2 n 

WM**: 2 8 0, 1. 2fi*%, */U*^&S^*T 
t:8Xl 0" 5 ^*/g) 

*U*^»81 (***» 8ft 

: 2 5 0 0 0, : 1 . 2X1 O" 4 ^*/ g , 
tfyx&»& : 4 St) 

^rryy» (imn in 

• 2 -a*^*^* k 4 n 
•#y^yi/r*-h (ffiftSfl) 4ft 

(9*#y (80 »*>=n*-KL (ffio D D«) ] 

• / ^)V^)V^r h> 9 0 ft 

• h/^=^> 6 Oft 
•^n^f/y 3 0ft 

[00 8 9j J?$6/im^jKD3i^U>-rW7^U-h fiAttSRCXdO. 3 7T, flJgitttO. 8 6"CA>*), 

*IWSfc*4;fc<fctf«ttfc */tWffi¥i$fi£Ratt4. 2nm, fW^ftJRz 

*IBJI*J:tfatlMOttllWS*5*ix-eni. 5 tt3 8nm-Cfcot 

mnMO. 2(imi:<£5J:5i:, ^-f=»— ICTW [ 0 0 9 0 J RICH 2 ic^-f <fc p (C, f&bftfcBt*^— 

-C, wttbcD26RdSSi8ttffiiCi)^|H)lC4 0 0 k A/m T, ^ a- hJ§«C***oaft/<^-V«r*rilL 

^(CT8 orot&SSrl Om/»oaa^»Bl(C»)t*o l. 0 3izm, Wao. 3W, ^Aii8mnT^ 

*JitWMtJi«r»*Lfc. 3l»tE»« ±eX»»OfiE« ft*3W»c:Wlc:l.oa«!Lfctw-c*)9, 

OB±JC±B^y^=- hMMrJMKU »C9 Otic ©«*«l«Ci:o-C«M!llWc*rt* JxT^fc. 

TKftU fSO. 5Mm©'<-/*=-hJi«r»*L [009 1] [«H«2J 5t«« 1 "Cffl^fc/<y ^ 

fc„ r<7)J:5«CLT»?>iifc««T— yoJDKS«rl 2. hS**K*ttS#-#vy7 £ LT, -Rtttt2 8 

7mm)ll:^ !) y F IT, «*f-^Sr»fc. nm, B E Tlt*Bfll 7 0 m 2 / g , DBP»jttl50 

8H3L^-^C*5tt5«ttJBOffi«*ttl 6 5 kA/m, c m 3 / 1 0 0gO*-*^7y^)HWl« 
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&JBldtLfc 0 

[0 0 9 2] CHH0I3) ltllS«l-Cffl^fcx<y^=i- 
hfflsMc*Jtt5F e Ox<DE-fr*S: 1 0 0 8B£ LJio I 

[00 9 3] \MiM*}*WA\^Th^1t'<y*a*- 
h»»lC*5lt5 1 TOiCftiT, Mn-Zn7i7^h 

(-ftttS : 3 2 nm, BETit*BSI : 4 5m 2 / 
g, Fe 2 0 3 :MnO:ZnO=70 : 21 : 10) 

[0 0 9 4] C%tt*l5) Stlfcflll-Cfflt^fc^y^a- 
i:300nm) 0. 5«SrffiV^5H^ttS(E*«l t W 

to 

[00 9 5] MAMl] jat«i-e«^fc/<y^=i- 

h&*Hl*5tt5F e O x fctetT. a-F e 2 0 3 [¥ 
(MHt) : 0. 1 2#inu (tit : 1 0, Jt£E 
8:4 8m 2 /g) fcm'S^ttStJkfl 1 t RlttK t 

ic, St««li:iai«K:LT*ft/<#-v«r*j*Lfc. 
[00 96] 0ttfeH2] JBM!l-«BV*fc/<5^3- 
«»lC*Jtt5FeOx7 0*:tt*t, -0CttS2 8 
nm; B E TJtSffii* 7 0 m 2 / g , DBPK«t50 
cmVlOO gO*- *y^7^ 1 0&£ffl^5£i 

[00 97] 'UtKMS] JBMlTJI^y^a- 
h MHc*5lt * # 1) u * vfcrsttf>E3>*£ 5 0 ff * f 

[00 9 8] 0ttfefl4] HlfiWl-CfflV^ty^n- 

[0 0 9 9] Jt!S«*iJ:t5ltlk«-C»?>ixfc««^-^ 



«r*lic^1% St, RUCWt* hJgcDP/ 
Bttt>flHt-CE«S*iT^-5. ±E»£0 5*>, /< 

[0 10 0] <S^ta*>^y KT-**-ftfcJIJV\ E 
«KS0. 6Mm©«*«rE»UT, -?rO?S£tij2)£8j 
*U *t««Jl£X* (OdB) atSbLt, 

[0 10 1] U) > «*) «S^?ASf 

?Cl!!Wf-^!i»«TBT-3 0 OD^fV^ 
x-^Sr. -toaffiiffi^SminS^y >^-|ci 8 0 
° ItttSltlt ^-^^53. 3 6cm/&l:t^ 

KU (iii ) (C<fc9«»ffi» (n) 
[0 10 2] 
[»3] 

u= i n — (m) 

[0 10 31 <*X*4lKl&ifk*yyh*>±*y* 
MtStU a$*5N4 (ISO 1 3 0 2$I8) IC<±_t 

bom*. «ttji±fc. **tm©raid = i2. 7m 

flftlO. 2 5NMSrJDt, io««lC 1 0 0 V± 1 0 

[0 10 4] <3t»iS*>K*9 0 0 nm^)*fe3tSrM 
tttr, AJtt3fetcWaaiS3t<0*t (%) #8 

[0 10 5] <Sft^^-y«»(OSfe<D*rS>U-1f 

[0 10 6] # h7 y^>^f^ h>ffffifflC0« 

^*m*ooaMMfc«**E*Lfc. tftt 

t O 1 0 3 0 n m03fc08ig*<75g£«fc{f -^(CX 

[0 10 7] 
I3U] 
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(dB) 
















— > 


* - * 






Ra 

(nm) 


Rz 
(nm) 




(QA3) 


SIS 

(nm) 


SIX 

{%) 


P/BJt 


(96) 






i 


+a6 


1 1 


85 


0.2 1 


4. 2 x 1 0 • 


5.6 


28 


5.0 5 

I 


2 4 








2 


+ 0.3 


a4 


5 8 


0.4 2 


5. 1 x 1 0 4 


4.7 


27 


£.0 5 


2 6 




SI 


m 


3 


+ 0.4 


&6 


6 1 


0.2 8 


7. 3 x l 0 1 


5.2 


32 


5.0 5 


2 1 




BT 


m 


4 


+ 0.2 


9.1 


7 1 


0.2 6 


4.7x10' 


6.6 


26 


5.05 


1 8 






5 


+ 0.3 


1 0 


87 


0.2 3 


4. 6 x l 0 • 


6.0 


28 


5.0 3 


2 7 




51 


« 
m 


L 


OSS 


8.8 


76 


0.2 8 


10 l, J2<± 


5.1 


2 1 


5.05 


3 7 


ft 




2 


-0.2 


1 7 


1 22 


0.2 0 


6.3x10* 


7.3 


39 


2.05 


1 6 


* 




3 


+ai 


1 3 


72 


0.46 


18x10' 


4.6 


9.5 


1.9 1 


3 2 








4 


-0.3 


34 


2 1 5 


0.2 7 


16X10' 


8.3 


4 4 


7.7 7 


1 8 




*5J " 



*2 '^73-H^£c^t>^L<. 3t^3£fT***n-*\ rX h^51ttrc*o3to 



[ 0 1 0 8 ] * 1 (C^i-JSSd^W i 5 \z x Hit 

<, ttll^-^hTy^^^trtotv^rt^l-So 
Hffii^f-T'TIi, 6 0 O^Of"-* hy 

[0 10 9] 



[B5] S^^-^oaUOflSBt^TOstia (B3fl 

SB) -cfc* e 

[W^-CDR^l 
1 Btfc^-T' 

2 

3 *fws 

4 KttS 

1 0 8Eft/<* — y 



[Bl] 



[B2] 
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[H3] 



[134] 




7ny h^-i^DlRt 
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